To produce MBE hBN grown on HOPG substrates, commercially produced HOPG wafers (Tips Nano) were exfoliated with adhesive tape (Loadpoint ltd) and placed in toluene (99.9 % CHROMASOLV for HPLC, Sigma Aldrich) overnight to remove the bulk of adhesive residue. Following solvent cleaning, the wafers were finally cleaned by annealing in a 0.15 standard litres per minute (slpm) flow of H 2 :Ar gas (5:95 % mixture) at 200°C for 4 hours before being loaded into the MBE system for growth. hBN was then grown on the clean HOPG substrates at a substrate temperature of 1390°C for 3 hours using a custom Veeco GENXplor MBE system which we have described in our previous publications on the MBE growth of graphene/hBN heterostructures [1] [2] [3] [4] [5] [6] . Exfoliated hBN on HOPG devices were produced using the 'dry-transfer' method 7 . High-pressure, high-temperature hBN flakes 8 were mechanically exfoliated and placed on a silicon wafer spincoated with a double polymer layer of polymethylglutarimide (Microchem) and poly(methyl
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To produce MBE hBN grown on HOPG substrates, commercially produced HOPG wafers (Tips Nano) were exfoliated with adhesive tape (Loadpoint ltd) and placed in toluene (99.9 % CHROMASOLV for HPLC, Sigma Aldrich) overnight to remove the bulk of adhesive residue. Following solvent cleaning, the wafers were finally cleaned by annealing in a 0.15 standard litres per minute (slpm) flow of H 2 :Ar gas (5:95 % mixture) at 200°C for 4 hours before being loaded into the MBE system for growth. hBN was then grown on the clean HOPG substrates at a substrate temperature of 1390°C for 3 hours using a custom Veeco GENXplor MBE system which we have described in our previous publications on the MBE growth of graphene/hBN heterostructures [1] [2] [3] [4] [5] [6] . Exfoliated hBN on HOPG devices were produced using the 'dry-transfer' method For all AFM and STM data acquisition, an Asylum Research Cypher-S AFM system was used in ambient conditions. For cAFM data acquisition samples were imaged using ElectriMulti75-G cantilevers (Budget Sensors, supplied by Windsor Scientific) mounted in a dual-gain ORCA cantilever holder with twin detection ranges of 0-10 nA and 0-10 µA. The AFM was then operated in contact mode at a fixed tip-sample bias of -10-100 mV and topography and current measurements were simultaneously acquired. For topographic imaging, both amplitude modulated (AC mode) and contact mode were used.
For STM experiments, a single-gain STM tip holder was fitted to the AFM instrument and mechanically-formed Pt:Ir (80:20 %) wire tips were used as imaging probes. The sample was imaged in constant current mode using a sample bias of -0.1-1 V with a tunnel current set point of 50 pA. All SPM data was analysed and processed using the Gwyddion 
